which is an improvement in the conclusion of the theorem. In the end, we illuminate the practicability of the improved mean value theorem for integral with two examples as follows.
INTRODUCTION
The mean value theorem of integral is an important theorem of calculus, together with the mean value theorem of differential, which constitutes the theoretical basis of Advanced Mathematics. The relationships between them had been widely researched and discussed [1] [2] [3] . In the Advanced Mathematics [4] , the traditional method to prove the mean value theorem of integral is using the intermediate value theorem of continuous functions, having a flaw in it which has caused a widely discuss and research [5] [6] [7] [8] [9] [10] . On the basis of discussion, we improved the conclusion of mean value theorem by using two methods in this article.
II. PRELIMINARY
First we give some basic theorems we will need as follows. The proof of the theorems sees [4] .
Boundedness and Max-min Theorem:
is a continuous function on a closed interval,
has an absolute maximum and an absolute minimum on the interval. In particular,   x f must be bounded on the interval.
The Zero Point Theorem:
Let   
Fundamental Theorem of Calculus
.
Mean Value Theorem of Differentials:
If   
In the mean value theorem for differential,     b a, , so if we can prove the mean theorem for integral by using it, then the point that in the conclusion can be limited within the open interval   b a, . We will give the prove process below.
Mean Value Theorem of Integral:
For the prove process, please refer the documentation for information [4] . In the conclusion of the theorem,  's value range is closed interval   b a, , however, if its value range were open interval   b a, , then the theorem will be much more widely used. In fact it can be proved that the mean value  is within open interval   b a, , that is to say the mean value theorem for interval can be improved to be the conclusion as follows
III. MAIN RESULTS

A. Improved Mean Value Theorem of Integrals
Improved Mean Value Theorem of Integral:
B. Use the Mean Value Theorem of Differentials to Prove the Mean Value Theorem of Integral
From the fundamental theorem of calculus, we can find the relationships between definite integral and the primitive function of integrand, thus we can use the mean value theorem for differentials to prove the mean value theorem for integral. We have provided the mean value theorem for differentials, which is also named Lagrange mean value theorem above. Now we give the prove process as below:
is continuous on the closed interval   b a, , it has the primitive functions.
According to Newton-Leibniz formula, we can get 
From that the mean value theorem for integral process has been completed, we limited the value range of the point  within an open interval   b a, . However, NewtonLeibniz formula was used in this prove process, while in the Advanced Mathematics textbook the mean value theorem for integral appears earlier than Newton-Leibniz formula, so in the textbook, the method above was not used to prove the mean value theorem of integral, instead, the maximum and minimum value of a continuous function and definite integral's comparative property was used to prove it, so the conclusion
still can be proved by improving this prove method, we will show you the improved prove method as below.
C. Use Maximum and Minimum of Function and Comparison Property of Definite Integral to Prove the Mean Value Theorem of Integrals
are continuous on the closed
and moreover    ,
we can get that   
According to the nature of definite integral, we can learn that
That is to say that
Below we will use above theorem to prove the improved the mean value theorem for integral Proof As   
Prove as above, we will get 
In a word, we proved the improved mean value theorem of integrals.
IV. APPLICATIONS
The improved mean value theorem of integral is more flexible. Now we illuminate the practicability of the improved mean value theorem for integral with two examples as follows. , and hence
